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Abstract—In this paper, we present the simulation results of two types of patch antenna feeding in Q-band. The
conception of these patch antennas is realized by software HFSS v13 "Ansoft-High Frequency Structure Simulator".
The first type offeeding uses a uniplanar corner-fed patch antenna presented with single-point microstrip. The second
uses the coaxial feed. The used antennas (single element antenna and the antenna arrays) are tested with the same
parameters of feeding. According to the configuration of the antenna arrays, we used two and eight radiating
elements antenna arrays.
This work consists in modelling a rectangular patch antenna in order to find the best way of excitement either for a
single element antenna or for an antenna array. Thus, we found the optimal position of feeding that permits to
increase the return loss. The series of simulation results demonstrates the efficiency and the reliability of the proposed
approach.
Keywords— Patch antenna array, Q-band Design, HFSS v13, Uniplanar corner fed, coaxial feed.
I. INTRODUCTION
Numerous articles on the patch antennas are
published in the busy years. Attest to the number of
investigators who have published design formulas
for microstrip antenna. Microstrip antenna is simply
a conductive radiating. The bottom surface of a thin
dielectric substrate is completely covered with
metallization that serves as ground plane [1]. As
commercial systems evolve, more and more on
performance will occur. Still the product must be
easy to use, low cost, and physically small.
Microstrip antennas provide the technology
necessary to meet the demands of future products.
The microstrip antenna arrays' have many
performances and add value, low profile and cost,
they generally use in Q Band application like
satellite communications. In this paper, the
rectangular patch antenna operate in Q-band, whose
the interval of frequency [33 -50] GHz. The
designed configurations are formed by single patch
(antenna 1; antenna 2), two patches (antenna
3;antenna 4) and eight patches (antenna 5;antenna
6).
II. THEORY OFANTENNA FEEDSARRAYS
A. Microstrip Line Feed
This method of feeding is very widely used
because it is very simple to design and analyze, and
very easy to manufacture. Figure (1) shows a patch
with microstrip line feed from the side of the patch.
Figure 1.Microstrip patch antenna with feed from side
B. Coaxial Feed (Coplanar Feed)
Coupling of power to the patch antenna through a
probe is very simple, cheap, and effective way. If
the designer adjusts the feed point to50Ω, so he just
needs to use a 50Ω coaxial cable with N-type
coaxial connector.
The N-coaxial connector is coupled to the back side
of the microstrip antenna (the ground plane) and the
centre connector of the coaxial will be passed
through the substrate and soldered to the patch, as
shown in the figure 2.
50
Rhazi Youssef * et al. / (IJITR) INTERNATIONAL JOURNAL OF INNOVATIVE TECHNOLOGY AND RESEARCH
Volume No. 1, Issue No. 4, June - July 2013, 278 - 282.
ISSN  2320 –5547 @ 2013 http://www.ijitr.com All rights Reserved. Page | 279
Figure 2. Coaxial line feed
The first step in the design of the patch antenna is to
specify the dimensions of a single microstrip patch
antenna. The patch conductor can be assumed at any
shape, but generally simple geometries are used, and
this simplifies the analysis and performance
prediction. Here, the half-wavelength rectangular
patch element is chosen as the array element (as
commonly used in microstrip antennas) [1]. Its
characteristic parameters are the length L, the width
w, and the thickness h, as shown in Figure 3.
Figure3. A rectangular patch antenna
To meet the initial design requirements (K-band and
Q-band) various analytical approximate approaches
may be used. Here, the calculations are based on the
transmission line model [2]. Although not critical,
the width w of the radiating edge is specified first.
The square-patch geometry is chosen since it can be
arranged to produce circularly polarized waves [3].
In practice, the length L is slightly less than a half
wavelength (in the dielectric). The length may also
be specified by calculating the half-wavelength
value and then subtracting a small length to take into
account the fringing fields [4-6]:

Where c is the velocity of light and
(3)
Where:
= Effective dielectric constant
= Dielectric constant of substrate
h = Height of dielectric substrate
W =Width of the patch
Here, and , are effective relative
permittivity, the operating frequency, and fringe
factor, respectively.
The proposed structure is simulated using Ansoft
HFSS v13. The choice of feeding position is
validated by our previous work [7-8].two type of
antennas are proposed, using Corner fed and coaxial
feeding. The microstrip array antennas are proposed.
The antenna operates in Q-band.
III. ANTENNAS STRUCTURE
This paper proposes the microstrip antenna with the
same size of the microstrip antenna working in Q
band. The geometry of the rectangular microstrip
antennas feeding of two ways is showed on the
figure4 and figure5. The dimensions of the
rectangular radiating element are (7.46 × 6.54)
mm2. The substrate is in Arlon DiClad 880 of
dielectric constant and thickness equal to
0.508 mm.
(a)
(b)
Figure.4Design of the rectangular patch antenna by HFSS (a)
Fed by microstrip line (b) Fed by coaxial probe
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(dx,dy)
(a)
(dx, dy)
(b)
Figure.5Configuration of feeding by microstrip line feed (a),
coaxial feeding (b)
Recently, the antennas arrays are widely used to
multiply the performances of the simple antennas in
diverse domains such as the wireless
communication, where the antenna array allows
covering cellular communication coverage, also in
the satellite systems [7-9]. The simple structure of
microstrip antenna, previously, was used to form
two configurations of antennas with 2, 4 and 8
patches.
The novel configurations of microstrip antennas
with 2 patches (antenna 3, 4), and 8 patches
(antenna 5, 6) is shown below.
Each type of antennas array is feeding of two
ways, with feeding line and coaxial feeding
figure.10 for given the optimalresults , the position
of feeding is validate in dx=1.52 mm and dy=2.6
mm.
IV. RESULTS ANDDISCUSSION
The feeding technique of a rectangular
microstrip antenna used in this paper is feeding line
and coaxial feeding [10], as shows in Figure.4. So,
the placement and the width of the microstrip line
influence on the performances of the antenna.
The position of feeding (see Figure. 5) on the
patch is indicated by dx and dy coordinates. These
positions are determined by repetitive simulation of
various positions. On every position, we fix one of
coordinates and we make vary the other one. After
several tested and on the basis of previous work [11]
we opted for dx=1.52 and dy =2.6
Return loss: It is a measure of the reflected
energy from a transmitted signal. It is commonly
expressed in positive dB. The larger of the value less
energy is reflected.
Figure.6 Return loss of antenna 1 and 2 with two types of
feeding
On the Q band (Figure. 6), the best position of
the feed line is the position equal to dx=1.5 mm and
dy=2.6 mm, the return loss equal to -18.44 dB for
antenna 1 and -22.97 dB antenna 2 , compared two
types of feeding the results the coaxialfeeding are
better on the Q band. However, the return loss for
the coaxial feed is operate atf=41.5 GHz against it
by equal a 35.54GHz for Microstrip line feeding.
Gain: The ratio of the intensity, in a given
direction, to the radiation intensity that would be
obtained if the power accepted by the antenna were
radiated isotropically.
(a) (b)
Figure.7: Radiation pattern (a) antenna 1 and(b) antenna 2
In figure.7 we traced radiation at resonance
frequency 41.5 GHz (antenna 1) and 35.54 GHz
(antenna 2). Radiation pattern shows that 2-element
array is bi-directional at 90° plane. This gain
depends of the types of feeding will could be
augmented if we change the position of the feeding.
We noted also that gain does not depend on
substrate; we had the same gain for both antennas.
---Coaxial Probe
Microstrip line
Antenna 1
Antenna 2
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(a)
(b)
Figure.8(a) Return loss of antenna 3 and (b) antenna 4 in
(dx=1.52 and dy=2.6)
The majority of the energy were absorbed
by the antenna 3 feeding by feed line in the
positiondx =1.52mm anddy=2.6 mm (Figure.8). The
reflection coefficient is equal to 24.39 dB operate in
42.43 Ghz.
Through the same way, the position of the coax
feeding takes the following values: dx =1.52mm and
dy=2.6 mm (Figure.5). Results are obtained by
Ansoft HFSS simulation below (Figure. 8).
(a)
(b)
Figure.9: Radiation pattern:(a) antenna 3 and (b) antenna 4
The last configuration consists of 8-elements
(antenna 5 and 6) of the same size. The rectangular
microstrip array antenna with eight elements is
shown on Fig. 8 and figure.9. The result of
simulation by HFSS is shown in Figure.10.
(a)
(b)
Figure.10. Variation of S parameter according to frequency of
antenna 5(a) and 6(b) feeding line
(a)
(b)
Figure.11: Radiation pattern:(a) antenna 5 and (b) antenna 6
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Figure.11 shows the radiation patterns of
antenna 5 and 6 for the resonance frequencies. It is
notedthat the diagrams represented a principal
directional lobe; we also noted the absence of
secondarylobes. Finally we present here the values
of resonance frequency and return loss for each
antenna increasing the type of feeding table1.
TABLE1 RESULTS OF SIMULATION OF THE ANTENNAS
Antenna name Resonance
frequency
(GHz)
Return loss |S11|
(dB)
1 35.54 18.44
2 41.5 22.97
3 42.43 24.39
4 42.03 21.23
5 38.1 24.5
6 46.6 33.33
Antenna arrays are used in order to achieve higher
gain. The larger number of antenna elements, the
better gain of antenna array is achieved. Antenna
arrays are more demanding for EM simulation than
single element antennas due to their electrical size.
V. CONCLUSION:
The present workshows that the antenna arrays
excited by the coaxial feeding with an optimal
position give the best results. Indeed, the simulation
results obtained by software HFSS v13 show that
the feeding coaxial position dx = 1.5mm and dy =
2.6mm achieves the best estimated values of gain
and return loss.More precisely, the antenna 4- by-4
array has a return loss equal to 33.33 dB and
operates in 46.6 GHz, gives the desirable
performances and efficiency of the proposed
structure.
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